Analysis Using a Correlated Hazard Model * If fertility reflects the choice of households, results of their choice (duration between successive births and health of the children) cannot be considered to be randomly determined. While most existing studies of child health tend to overlook the effects of fertility selection on child health, this paper argues that not accounting for this selection issue yields biased estimates. Additionally it is difficult to a priori predict the direction of this bias, thereby over or under estimating the effect of spacing on child survival. We find that the estimates of birth spacing on child mortality are different when we do not account for fertility selection. Additionally the correlated hazard estimates that we present here better fit our samples than the corresponding bivariate probit estimates used in the literature. A comparison of the fertility behaviour of households in the Indian and Pakistani Punjab highlights the differential nature of institutions on demographic transition in these neighbouring regions. 
Introduction
Most existing studies tend to assume that the composition of the population of children classified by health is unrelated to prior fertility decisions.
1 There are however important reasons as to why we should explicitly incorporate fertility decisions when examining child health (or child quality). Resource constrained households care about current income and hence might choose to have more children and this will be reflected in shorter duration between successive children. However the greater the number of children the household has (or the shorter the duration between successive children), the less is the amount of household resources 2 that the household can devote to each child and hence the lower will be the quality of each child. Fertility and child quality (e.g., health) decisions are therefore closely intertwined and this in turn implies that we need to correct for the selection effects of fertility while studying the effects of fertility on child mortality.
This paper builds on Pitt (1997) to examine the effects of fertility selection on child mortality in the Indian sub-continent. 3 In particular, we examine the effects of birth spacing on child mortality where both spacing and mortality are modelled as hazard functions (and not binary variables) and in doing so we take account of the selective nature of spacing/fertility decisions by parents. Not accounting for this selection issue leads to a potential selection bias and it is difficult a priori to predict the direction of this bias. If 3 parents are less likely to have a child when its inherent healthiness is perceived to be low, we have positive birth selection while if parents are more likely to have a child when its inherent healthiness is perceived as low, we have negative birth selection. This means we could be over or under estimating the effect of spacing on child survival.
We address the issue of fertility selection on child health by estimating a two equation correlated hazard model for child mortality and the duration to next birth (following the birth of a particular child). 4 Our approach, which relies on the methodology developed by Lillard (1993) and Brien and Lillard (1994) , allows us to account for motherspecific unobserved heterogeneity that could reflect the unobserved differences in health or genetic endowment of mothers. This is modelled as a common mother-specific fixed effect.
We allow these fixed effects to be correlated across the two hazard equations and have different impacts on birth spacing and child mortality. This correlation arises from the fact that the same individual makes both decisions: the duration between successive births and for given spacing, how much resource to allocate to each child (which is an important determinant of child quality). For example, the mother might have some private information regarding her health (unobserved to the researcher), which makes children born to this woman susceptible to some health condition that increases the chances of the child not surviving. But that might also make the mother choose a higher level of lifetime fertility (i.e., choose to reduce the duration between successive children).
While building on it, our paper is significantly different from Pitt (1997) in terns of the estimation methodology. Unlike Pitt (1997) who used random-effects bivariate probit models (with and without selection), we use a correlated recursive hazard model of spacing and survival. 5 In an attempt to examine the robustness of our correlated estimates, we do 4 however compare these correlated mortality hazard estimates with alternative estimates of mortality available in the literature, including the random effects bivariate probit estimates used by Pitt (1997) . We also explore the role of breastfeeding as a possible behavioural mechanism to affect both fertility and child survival in our samples.
Our analysis is based on the National Family Health Survey (NFHS) 1992-93 data 6 from the Indian province of Punjab and the Demographic and Health Survey (DHS) 1991 -92 data from the Pakistani province of Punjab. A comparison of household behaviour in the Indian and Pakistani Punjab generates obvious interest: while households in these provinces share a common history, the institutional environments (particularly those pertaining to religious and political institutions) have evolved very differently over the last 60 years or so, following the partition of India in 1947. Given the common history of the two provinces, choice of our samples could potentially allow us to identify and evaluate the effects of institutions (e.g., religious and/or political) on differential fertility behaviour among sample households. There is confirmation of the fertility selection effects on mortality hazard rates and also the beneficial role of breastfeeding on both fertility and child health in our samples.
These results also highlight the differential nature of demographic transition in these neighbouring provinces ruled by very different types of institutions since their partition in 1947.
The Correlated Recursive Hazard Model
The primary variable of our interest is the hazard of child mortality (i.e., child dying before reaching the age of 5 years), indicating the health status of a child born to a woman. An 6 The second NFHS undertaken in 1998-99 was designed to strengthen the database further and facilitate implementation and monitoring of population and health programs in the country. Some additional information (e.g., height and weight of all eligible women, blood test for women and children) were collected. We decided to use the NFHS 1992-93 data because the survey years for India and Pakistan are then comparable. Preliminary analysis using the NFHS 1998-99 data yielded results similar to those reported here.
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individual woman, who has ever given birth, might be observed over the duration of one or more child births. From the time a child is born, the woman is at risk of having another child and also the child dying. Birth history of previous children is known and is exogenous in our analysis. We control for fertility selection by taking into account the potential endogeneity of duration to next birth on child mortality.
To be more specific, the log hazard of duration following the birth of the
can be written as:
and the log hazard of survival equation of the th i child born to the th j woman can be written
Here 1ij X and 2ij X denote two sets of exogenous and potentially endogenous explanatory variables that affect the hazards of duration to next birth and child mortality respectively. In our actual estimation we use a recursive system: time to next birth is included as an explanatory variable in the survival hazard regression but the number of months the child was alive, if he/she is dead at the time of the survey is not included as an explanatory variable in the hazard of duration to next birth regression. 7 The explanatory variables 1ij X and 2ij X included in equations (1) and (2) consist of a set of child specific (variables particular to each birth), parental or household specific variables (common to all children in the household born to the same woman) and a set of period-specific dummies 8 that may affect child survival and the duration to next birth.
7 See section 4.3 that modifies this assumption to examine the importance of child replacement effect. 8 In case of India, these variables relate to the decade the child was born, thus characterizing the nature of demographic transition over time (attributable, e.g., to socio-economic changes or improvements in the medical services). In the case of Pakistan, we include a dummy for the Islamaization of the country in 1977. See further discussion in section 3.
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The unexplained component of both the log hazard of survival and the log hazard of duration is broken up into a part that is purely random ( T t represent separate "clocks" of duration dependence of the hazards that determine the baseline hazard. They are essentially splines in time since the individual becomes at risk of the event. We denote the time at which an individual enters the risk of an event by 0 t and sub-divide the duration 0 t t − into 1 i N + discrete periods, which sum to the calendar time, but which allow the slope coefficients to differ within ranges of time separated by the i N nodes. Then the baseline log hazard function is defined as a spline or a piecewise linear function and the log hazard of the event will have different slopes over the 9 In other words, we do not allow for any correlation between the unobserved child-specific heterogeneity in this correlated model. There may however remain some inputs in the health production function that depend on child-specific endowments. For example, the mortality or potential mortality of a particular child may be observed by the family prior to the conception of the next child but the variables affecting this decision are not directly observable in our data during the relevant prenatal period. Thus our estimates cannot take account of the potential bias generated by the possible correlation between the child-specific unobserved endowments in mortality and spacing decisions.
7 duration. The baseline hazard functions can be written as:
We estimate equations (1) and (2) 
f λ λ is the joint distribution of the unobserved heterogeneity components specified in equation (3). Thus conditional on the λ residuals, birth spacing and child health are independent of one another and the conditional joint likelihood can be obtained by simply multiplying the individual likelihoods. The marginal joint likelihood is obtained by integrating out the heterogeneity terms (see Panis and Lillard (1994) ). 10 The complete model is estimated using Full Information Maximum Likelihood (FIML) method.
Child survival is defined as the age, in months, of the child at the time of the survey (if he/she is alive at the time of the survey) or number of months the child was alive (if he/she is dead at the time of the survey). The child who is alive at the time of the survey is regarded as being "censored". We restrict ourselves to child mortality in the age group 0 -5 years and children who are not alive at the time of the survey but were more than 5 years old at the time of death are also regarded as being censored. Birth spacing (or birth interval) is 10 These models require that one or more residuals be integrated out. Where a closed form solution to the integral does not exist, the likelihood may be computed by approximating the normal integral by a weighted sum over conditional likelihoods, i.e., likelihoods are conditional on certain well-chosen values of the residual. The software that we use (Lillard and Panis (2003) ) makes use of the Gauss-Hermite Quadrature to approximate normal integrals (e.g., Abramowitz and Stegun (1972) , pp. 890 and 924).
defined as the interval (defined in months) between the reported dates of birth. In case of the last child, the observed duration is the age of the child at the time of the survey and the observation is censored.
We use reported birth interval and not inter-conception interval. This implies that there could be some measurement error associated with this particular variable. So we cannot account for miscarriages, stillbirths and also pre-mature births. On the one hand, as Gribble (1993) argues, ignoring pre-mature births might make the observed birth intervals shorter. To examine this issue we re-estimated the equations after dropping all mothers with at least one birth interval less than 9 months. The results remain qualitatively similar. On the other hand ignoring miscarriages and stillbirths might make the observed interval longer.
Furthermore, ignoring miscarriages and stillbirths might lead to an underestimation of the mortality effects of reduced birth intervals since miscarriages and stillbirths could be viewed as indications of unobserved health problems affecting the woman and that could also result in weaker live births (and increased child mortality). Unfortunately we do not have any systematic information on the incidence of miscarriages and stillbirths for each conception;
all we can observe in our sample is if the woman ever had any miscarriage/stillbirth. 
Data, Descriptive Statistics and Explanatory Variables
The empirical analysis is based on two data-sets collected around the same time: the NFHS 1992 -93 data from India and the DHS 1990 -91 data from Pakistan. We restrict ourselves to households residing in the Punjab province in the two countries. While the two countries differ significantly in terms of their religious and political institutions, households in these two provinces share a common socio-economic and linguistic background. GDP per capita is higher in Pakistan, but the households in India perform better in terms of demographic measures of well-being: the infant mortality rate, the crude birth rate and the total fertility rate are all lower and the adult literacy rates higher in India. 15 Among the Indian states, as of 13 15 months seems reasonable as we take account of exclusive breastfeeding for six months (as recommended by the UNICEF) or the time the mother may take, for example, to recover iron stores. In addition, we examined the robustness of using 15 months as the relevant definition for "short" spacing by re-estimating the regressions using 12 months as the relevant definition. The results remain qualitatively unchanged. 14 Note that the probit specification does not use all available information (in particular it does not use the information on the number of months the child is alive if he/she is dead at the time of the survey). Also it is difficult to account for censoring as in the absence of longitudinal data we do not know the final health outcome of the child. For specifications (2) and (3) we restrict the sample to the non first-born and non-last born children. 15 In 1992, the infant mortality rate was 79 per 1000 in India compared to 95 per 1000 in Pakistan, the crude birth rate was 29 per 1000 in India compared to 40 per 1000 in Pakistan and total fertility was 3.7 compared to 5.6 in Pakistan. Adult female literacy rates were 39% in India and 22% in Pakistan, while adult male literacy rates were 64% in India compared to 49% in Pakistan. The Indian sample consists of 2995 women who have given birth to 8798 children.
Almost 40% of Indian women in the sample were sterilised at the time of the survey and we exclude the youngest child of these sterilized women from the estimating sample. 19 This reduces the sample of children to 7896 of whom 51% were boys. About 34% of these children were first-born (this also includes the only children). 680 (approximately 8.6%) of the children died before reaching age 10 and an overwhelming majority (71%) of these children died before they were one year old. Average age at death (for the children that were dead at the time of the survey) was 11.52 months and the mean duration between births was 30.26 months. We find statistically significant gender difference in child mortality ( ) 
The Pakistani sample consists of 8814 children born to 1955 women. In this case too we exclude the youngest children born to women who were sterilized at the time of the survey. 51.08% of the final estimating sample was boys. 1179 (13.38%) of the children died before reaching age 10 and again an overwhelming majority of these children (72.43%) died before their first birthday. The average age at death of the children who were dead at the time of the survey was around 14 months and the average duration between births was 28 months. While there is no gender difference in child mortality ( )
average duration following the birth of a son is higher ( )
Table 1 presents the descriptive statistics for selected demographic variables in the two samples, which in turn reflect the differential demographic trend in the two provinces with different types of religious and political institutions.
The baseline hazards are specified as splines. We tried several specifications of the baseline hazard and chose the specification that fitted the data best (in terms of convergence of the baseline hazard function): for the Pakistani sample these turn out to be 12, 18, 24 and 30 months to characterize the baseline hazard in the log hazard of duration to next birth equation; the corresponding nodes for the Indian sample were at 12 and 24 months. The nodes to characterize the baseline hazard in the log hazard of child survival regression were 1 month for the Pakistani sample and 3 nodes at 3, 6 and 9 months for the Indian sample.
The differences in the nodes between the two samples reflect the different distribution of birth spacing and child survival in the two samples.
Identification is a difficult problem in this kind of modelling. Pitt and Rosenzweig (1989) rely on the non-linearity of the bivariate normal error distribution to identify the fertility selection-corrected reduced form models of birth weight. Lee, Rosenzweig and Pitt (1997) circumvent the problem by using instrumental variables to identify the health inputs in a health production function. Pitt (1997) took a different approach. He jointly estimated fertility, mortality and selected anthropometric indictors of child health. Our approach is similar to the last paper in that we make use of joint estimation of fertility and mortality to correct for selection bias though unlike in that paper and given the continuous nature of our mortality and fertility variables, we rely on a correlated recursive system of two hazard equations. Identification is ensured by the recursive nature of the system of equations. We include the time to next birth as an explanatory variable in the log hazard of survival regression but not the other way around. Effect of spacing in the mortality equation would not only highlight the role of maternal depletion on child survival (if spacing is short, for example), but also the economic effects of competition among consecutive siblings (especially if the spacing is short) for limited parental resources.
There however exist additional identifying variables that arise by the very nature of the particular decision -variables present in only one of the equations. This means that identification is not based solely on the recursive structure of the system of equations or non-linear nature of the likelihood function. Indicators for the type of toilet and the main source of drinking water are included as explanatory variables in the log hazard of child survival regression only: these capture the environment in which the child is born and grows up and could have a significant effect only on the health of the child, but have no direct relevance for the spacing equation. State dependence in child mortality is captured by including a binary indicator variable ANYPREVD, which takes the value of one if any of the previous children born to the woman has died.
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We expect composition of existing children to have an effect on the duration to the next birth only: to this end, we include in the log hazard of duration to next birth an indicator variable ALLPREVFEM, which takes the value of one if all of the previous children born to the woman are girls. Finally we include an indicator of contraception use EVERUSE in the log hazard of duration to next birth regression; the variable takes the value of one if the woman has ever used contraception. This variable captures the woman's attitude towards family planning and "choosing" the duration between children. 20 These variables are unlikely to have any direct effect on child mortality.
Empirical Analysis
We start by examining the correlated hazard estimates of mortality for women with at least two children, thereby excluding the cases for only children (see Table 2 and Table 3 for the Indian and Pakistani sample respectively). We also exclude from our analysis the firstborn 21 and therefore restrict the sample to non-first-born children. We also exclude the youngest children of the sterilised couple since their posterior spacing is determined by parental action, i.e., sterilisation. We present the results on child mortality because that is the variable of primary interest in our analysis. The coefficient estimates for the birth spacing hazard regression are available on request.
Correlated hazard estimates
We present results corresponding to a number of different specifications. Specification 1 presents the single equation (uncorrelated) estimates of the log hazard of child survival ignoring mother level unobserved heterogeneity. Specification 2 presents the corresponding 20 We could not use the information on contraception use at different points in the woman's life because that data is unavailable. 21 For the first-born children, by definition sibling composition and mortality status of elder siblings is not defined, nor is the prior birth spacing. We computed the single-equation hazard estimates for the first-born children and these turned out to be very similar (for the common explanatory variables) to the non first-born children.
14 estimates when we explicitly account for mother level unobserved heterogeneity.
Specification 3 presents the correlated hazard estimates of the log hazard of child survival (from the joint estimation of equations (1) and (2)). Table 2 and Table 3 present the full set of estimates corresponding to the three specifications for the Indian and Pakistani samples respectively. In Table 4 we present the estimates for the unobserved heterogeneity components ( ) A negative (positive) and statistically significant coefficient associated with any particular variable in the log hazard of child mortality regression implies that this variable reduces (increases) the hazard of child mortality and increases (decreases) the number of months the child was alive if he/she is dead at the time of the survey.
We start with the results for the sample of Indian households (Table 2 ). There is evidence of a statistically significant effect of birth spacing on child survival: an increase in the duration between child i and child 1 i + significantly reduces the log hazard of child mortality (equivalently increases the survival chances of the child). In addition to posterior spacing, longer prior birth spacing also has a statistically significant effect on the hazard of child survival: an increase in the duration between child 1 i − and child i also significantly reduces the hazard of child mortality. These results are compatible with both economic and biological explanations of mortality. First, shorter spacing is indicative of significant competition among siblings for limited parental resources, especially in low-income regions; clearly this competition will be intense if spacing is shorter. Second, shorter birth spacing is also indicative of maternal depletion effect (attributable to both breastfeeding as well as deficiency of essential micro nutrients among women in resource constrained households, especially in low-income countries), which in turn may result in an adverse effect on child health.
We do not find any direct evidence of gender difference in the hazard of child mortality: the child gender dummy is not statistically significant. The hazard of mortality of the index child is significantly lower if all of the previous children born to the woman are girls. Mortality of older siblings is however associated with a significant increase in the log hazard of mortality of the index child. Mortality of older siblings could be indicative of some kind of health or genetic problem of the mother so that mortality tends to be experienced by certain families . Additionally, parents may not learn from the death of one child and a subsequent child may die of a similar cause (for, example, diarrhoea, which is a common cause of child mortality in developing countries). Finally, there can be some intrahousehold heterogeneity arising from a close correlation between this child specific variable and the unobserved child-specific error term that we assume away in our estimates. The hazard of child mortality is significantly lower (equivalently the health of the child is significantly better) for children with educated mothers and additionally the hazard of child mortality is significantly lower for children born to older mothers. The higher the educational attainment of the mother the stronger is the impact of mother's educational attainment on child health (the lower is the hazard of child mortality) and the higher is the age of the mother at the time of birth, the stronger is the effect of mother's age on child health. The fact that the mother's educational attainment has a strong effect on child health is not surprising. It is argued that women's education increase labour market participation and provides better employment opportunities and hence raises their incomes. This raises the status of women both in society and within the family, especially in poor Asian societies. There are significant positive externalities to such a process -an increase in the age at marriage and reduction in fertility rates and an increased investment in child quality.
Evaluation of the benefits from educating women have led economists and policy makers to argue that educating women yields substantial benefits in the form of higher economic returns compared to similar expenditures on men (see Schultz (2002) ).
The hazard of child mortality is significantly higher for children born in rural households -this possibly reflects poorer health services and facilities in rural areas compared to urban areas. Finally the hazard of child mortality is significantly higher for children born after 1977. It appears that an absence of a tight family planning and maternal 17 health programs, especially after the Islamization of the country in 1977, had a strong adverse effect on child health in Pakistan. 
A comparison with alternative estimates
In this section, we compare the correlated survival hazard estimates with the alternative mortality estimates available in the literature. We focus on three possible alternatives: These alternative estimates are summarised in Table 5 and Table 6 respectively for the Indian and the Pakistani samples. The effect of spacing is significant in all different 24 The effect of resource constraints on the index child might however be different depending not only on the gender of the current child but also on the gender composition of the previous children born to the couple. To examine this issue we re-estimated the regression but this time we included an additional explanatory variable: the interaction of the gender of the index child (BOY) and a dummy for all previous children born to the couple being girls (ALLPREVFEM). In this case the non-interacted coefficient ALLPREVFEM gives us the effect of gender composition of elder siblings on girls while the interaction term gives us the differential effect. The results for the Pakistani sample (but not for the Indian sample) show that the male child is significantly better off (in terms of resources devoted to him leading to better health outcomes) if all the elder siblings are girls. The results are available on request. There is thus confirmation that sibling gender composition has an important influence on intra-household resource allocation of resources, particularly if the child comes from a poor, resource-constrained household and the results hold even after allowing for fertility selection, thus corroborating the single-equation mortality estimates of Garg and Morduch (1998) and Morduch (2000) .
specifications (the probability of child mortality is significantly higher if posterior spacing is short (< 15 months)), though the size of the coefficient varies considerably across the specifications. Note however that the correlation coefficient in the bivariate probit model is not statistically significant for the Pakistan sample, thus raising doubts about the relevance of this model for the Pakistani sample.
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While the bivariate probit estimates of mortality appear to be qualitatively similar to the correlated hazard estimates of mortality in our samples, the latter seem to fit our samples better; note that the bivariate probit correlation coefficient fails to be significant in the Pakistani case. Additionally the maximised value of log-likelihood is much higher for the correlated hazard estimates for both samples and the likelihood ratio statistics are also highly significant in each case (see Table 7 ). The present paper thus identifies an important alternative to the bivariate probit model that estimates mortality after correcting for the selfselection in fertility decisions.
Is there any reverse effect of child survival on child spacing?
There is however another side to this story that we have not yet addressed. Just as shorter birth interval may induce more maternal depletion, thus affecting child survival, early child death may also result in a reduction in the duration between successive children because parents want to replace children that have died. This is known as the child replacement effect (see for example Zenger (1993) . In this case the hazard of subsequent birth depends on child survival, controlling for other individual, sibling, parental, household and community characteristics. 25 We have also estimated random effects bivariate probit model with selection for spacing (which as we have noted earlier is defined to be longer than 15 months). This is closest to the selection-corrected random effects bivariate probit estimates in Pitt (1997) . The resultant selectivity-corrected bivariate probit mortality estimates however pertain to children with longer posterior spacing (which cannot include spacing as one of the explanatory variables) and is therefore of little direct relevance for our purpose.
To examine this child replacement hypothesis, we estimated a reverse correlated hazard system. While the estimating equations are similar to those in (1) and (2), there is one crucial difference: in order to maintain the recursive structure of the system of equations, we include the number of months the child was alive, if he/she is dead at the time of the survey as an additional explanatory variable in the hazard of duration to next birth regressionn but the time to next birth is not included as an explanatory variable in the survival hazard regression in this case.
The results for this specification are presented in Table 8 (column 1 for the Indian sample and column 2 Pakistani sample). We present results for the complete specification (corresponding to specification 3 in Table 2 and Table 3 ). 26 Our results show that the child replacement effect is significant in the Indian sample, but not in the Pakistani sample. In other words, increased child survival could increase birth spacing in India though not in Pakistan. This difference could be taken to be a reflection of a generally passive (and sometimes actively negative) role of institutions in Pakistan to induce fertility planning, thus resulting in different fertility behaviour of households in these two neighbouring states.
Effect of Breastfeeding
While our analysis has made a strong case for an inverse relationship between birth spacing and child mortality, we have not yet discussed any possible biological/behavioural mechanism that may induce this relationship. As the anonymous referees have pointed out, breastfeeding might play an important role in this respect: not only is the duration of breastfeeding closely correlated with birth interval (Jain and Bongaarts (1981) ), but also it improves the likelihood of survival among infants. First the primary link between breastfeeding and birth spacing arises because breastfeeding increases the post partum amenorrhoea, i.e., the time between a birth and resumption of the menstruation (Jain, Hsu, 26 The full set of results are available on request.
20 Freedmand and Chang. (1970) ). Secondly, breast milk is extremely nutritious for the infant and also contains immunological elements that provide protection against different forms of infections among infants; thus breastfeeding improves the survival chances of infants.
Given this close biological link between breastfeeding on the one hand and birth spacing and survival on the other, we shall now examine the effects of breastfeeding on birth spacing and child mortality in our samples.
The majority of women in our sample breastfeed their children, though the duration of breastfeeding varies considerably. The major obstacle to include the duration of breastfeeding as an additional explanatory variable in the regressions arises from the fact that the data on this particular variable was not collected for the full sample. To examine whether breastfeeding has any effect on the duration to next birth (NEXT) and child mortality (SURV) we present in Figure 1 and Figure 2 the effect of ever breastfeeding on NEXT and SURV respectively (for Pakistan and India). Finally and subject to these data constraints, we attempt to integrate the possibility of breastfeeding in our analysis of child mortality with fertility selection. The most obvious estimation methodology would be to estimate a three-equation correlated hazard system (breastfeeding, posterior spacing, and child mortality). This would address the self-selection issues attached to both fertility and breastfeeding. However when we do that, we cannot reject the null hypothesis of zero pair-wise correlation between the unobserved components of the error terms in these three equations for the Pakistani sample and the system does not attain convergence in the Indian sample. 28 We then move to the next best solution: we reestimate the two equation correlated hazard system (posterior spacing is included as an explanatory variable in the child mortality regression) with breastfeeding as an additional exogenous explanatory variable (in both regressions). Given that a large very proportion (more than 90%) of women in our samples breastfeed their children (though the duration may vary), one could argue that breastfeeding is a cultural custom in this part of the world.
This to some extent justifies our assumption of treating breastfeeding as an exogenous variable (as opposed to a choice variable) in the regressions. How breastfeeding is measured is unfortunately different in the two cases. In the Pakistani case we include the number of 28 These results are available on request.
months the child was breastfed (duration of breastfeeding). In the Indian case the relevant variable is whether the child was ever breastfed. This is because the system fails to converge if we used the duration of breastfeeding as the relevant variable in the Indian sample (available only for the children born in the last 5 years). This is possibly due to the fact for the Indian sample we have very few women giving births to more than one child in the relevant period.
Our results (see Table 9 ) highlight the direct and beneficial effects of breastfeeding on child mortality in both samples. The effect on birth spacing is however not as strong as one would have expected: for the Indian sample, breastfeeding does not have a statistically significant effect on the duration to next birth. For the Pakistani sample, however we use the sub-sample of children born during last 5 years of the survey and find that the duration of breastfeeding has a negative and statistically significant effect on duration to next birth as well as child mortality. Although we cannot generate comparable estimates for both the samples, there is some confirmation that both the possibility and duration of breastfeeding exert beneficial influence (direct and/or indirect) on child survival in our samples.
A Comparative Perspective
Results from the correlated hazard model from the two samples of our choice is quite interesting in itself and among other things highlight the differential nature of household behaviour in the two neighbouring provinces governed by different religious and political institutions since their partition in 1947. First, a comparison of the spacing effects in specifications (1) and (3) are interesting and they highlight the differential fertility selection effects of mortality in the two provinces. Note that compared to specification (1), corrected coefficients of prior and posterior spacing are smaller for India but larger for Pakistan.
Given that there could be both positive and negative selection effects of fertility, this would reflect that negative effects dominate for India while the reverse is true for Pakistan. 
Conclusion
Much of the existing literature on child health and child mortality in developing countries is derived from the estimation of reduced form estimates of child health functions, ignoring the effects of fertility selection. This paper in contrast argues that fertility selection plays an important role in the explanation of child mortality. Not accounting for this selection issue leads to a potential selection bias and it is difficult to a priori predict the direction of this bias, thereby over or under estimating the effect of spacing on child survival. In our analysis, both spacing and mortality are modelled as correlated hazard functions, which allow us to address the bias generated by the selective nature of spacing/fertility decisions by parents. We find that the estimates of birth spacing on child mortality are different when we do not account for fertility selection. One big advantage of the methodology that we 24 adopt in this paper is that unlike bivariate probit model used in the literature, the correlated hazard model uses all the available information pertaining to fertility/spacing and mortality.
We also explore the beneficial role of breastfeeding as a possible behavioural mechanism on both fertility and child survival.
High fertility is often associated with high child mortality, especially in low-income countries; though addressing the effects of fertility on child mortality is more complex than it first appears. This is because of the two-way causality between these two decisions. The present paper in this respect offers a method of dealing with the often neglected issue of fertility selection in the two neighbouring provinces sharing common socio-cultural background, but governed by very different institutions since their partition in 1947. This is crucial not only for an understanding of the demographic transition in this region, but also to identify the role of the state to shape the demographic transition necessary for economic growth. NOTE: Asymptotic standard errors in parentheses; Significance: '*'=10%; '**'=5%; '***'=1%. Note that the breastfeeding variable is a binary one for the Indian sample, indicating whether the child has ever been breastfed. For the Pakistan sample however it denotes the duration of breastfeeding in months. Because of lack of heterogeneity in the Indian sample, we could not get uniform results for the two samples. Regressions control for other household and child specific characteristics as in Tables 2 and 3 
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